1 Universidade Federal do Paraná (Rua Pioneiro, 2153, 85.950-000, Palotina, PR, Brazil) 2 Secretaria de Educação/Faculdade ALFA (Avenida Presidente Kennedy, 4285, Praia Grande, SP, Brazil) 3 Instituto Oceanográfico da Universidade de São Paulo (Praça do Oceanográfico, 191, The Argentine hake, Merluccius hubbsi Marini, 1933 , occurs continuously in the Southwestern Atlantic between 21°S and 55°S, from the shallow waters (~20-30m) of the continental shelf to the upper slope (commonly to 500-600m, but recorded until 785m) (COUSSEAU; PERROTTA, 2004; LLORIS et al., 2005) . It is an important fishing resource shared among Brazil, Uruguay and Argentina, targeted by bottomtrawl fleets throughout its distribution area (LORENZO; DEFEO, 2015; SCHWINGEL, 2015) . Several studies have investigated the economic importance, biological, ecological and fishing aspects of M. hubbsi. The most recent contributions are on juvenile growth (BURATTI; SANTOS, 2010; LORENZO et al., 2011) , foraging strategies (TEMPERONI et al., 2013; BELLEGGIA et al., 2014) , systematics (DÍAZ-DE-ASTARLOA et al., 2011) and differences in reproductive aspects and larval development (BETTI et al., 2014; MACCHI et al., 2016) . The majority of them came from the Argentina and none is related to use of otolith morphology and morphometry to ascertain geographic variation of the species.
The identification of stocks, defined as homogeneous population units for management purposes WALDMAN, 1999) , is very important in the use and management of a fishing resource. The stocks of M. hubbsi throughout its distribution area have been defined based on differences in time and spawning area, concentrations of eggs, larvae and juveniles, growth and abundance SCHWINGEL, 2015) . In Brazil, there are two hake stocks, the Southeastern, between 21°S-29°S, and the Southern, between 29°S-34°S, the latter shared with Uruguay and Argentina (VAZ-DOS-SANTOS et al., 2009 ). The conceptual border of these stocks is the parallel 29°S, where there are transitional oceanographic features between the Southeastern and the Southern regions (CASTRO et al., 2006) and, additionally, this is also the border of FAO fishing areas 2.1 and 2.2 (FAO Major Fishing Areas, 2017). Other two stocks are defined in Uruguay and Argentina, the Bonaerense (between 34°S-41°S), and the Patagonic (41°S-55°S) .
Otoliths sagittae have been recognized as a promising tool for distinguishing stocks. The current methods for this include the analysis of the structure of rings (BROPHY, 2014; ROMO-CURIEL et al., 2015; GOERTLER et al., 2016) ; elemental composition (CAMPANA et al., 2000; NIKLITSCHEK et al., 2010; AVIGLIANO; VOLPEDO, 2016) ; and morphology and morphometry (LEGUÁ et al., 2013; SADIGHZADEH et al., 2014) . The results of analyses of ring formation and growth (BURATTI; SANTOS, 2010; LORENZO et al., 2011; SCHWINGEL, 2015) , linear morphometry and chemistry analyses suggested that the sagittae of M. hubbsi may be used to ascertain variations among stocks.
The samples were obtained during surveys using bottom-trawl, from August-2001 to June-2002 (cf. HAIMOVICI et al., 2008 , and from commercial landings in January and July-2004, between 21°S-34°S. Specimens of M. hubbsi were measured (total length, Lt, mm) and otoliths sagittae were extracted, cleaned, dried and stored for ulterior analysis. The left otoliths were measured in terms of length (Lo), height (Ho), thickness (To), length and height of the sulcus acusticus (Lsa and Hsa), length of the posterior region (Lpr), area (A) and perimeter (P) of the otolith's outline (ROSSI-WONGTSCHOWSKI, 2015; TUSET, 2015) . These measurements were used to calculate aspect ratios (Lo/Lt, Ho/Lo, To/ Lo, Lsa/Lo, Lpr/Lo) and the shape indices commonly applied to otoliths: ellipticity, rectangularity, form factor, roundness and circularity (TUSET et al., 2003) . The relative area of the sulcus acusticus (RAsa) was calculated using the equation RAsa=Lsa.Hsa/Lo.Ho. The effect of the differences in body lengths was eliminated from those indices (generally, aspect ratios + shape indices) by weighting them with the exponent b of the function "Index" "=aLt Three techniques were applied to evaluate the differences in the sagittae of M. hubbsi across the four areas, as follows. The values of each index were tested per area using the Kruskal-Wallis test (p<alpha=0.05), followed by a post-hoc Mann-Whitney test for 2x2 comparisons (ZAR, 2010) . Principal component analysis (PCA) was applied to the set of transformed indices [log[x+0.01)] (VALENTIN, 2012). A discriminant analysis (with Jackknife) was applied to the set of indices per area, tested through a PERMANOVA (ANDERSON et al., 2008; HAIR et al., 2009) .
A total of 551 sagittae from specimens of M. hubbsi with total length between 48-597mm were analyzed. The indices Lo/Lt, To/Lo, rectangularity, form factor, roundness and circularity did not show any variation per area (KruskalWallis test, p>0.05 in these cases, Table 1 ), presenting a similar pattern (values) throughout the whole area analyzed. On the other hand, the aspect ratios Ho/Lo, Lsa/Lo, Lpr/Lo, the ellipticity and the relative area of the sulcus acusticus (RAsa) showed significant variation among areas (KruskalWallis test, p<0.05 in these cases) (Table 1, Figure 2 ). These differences were due only to area D with respect to the others (post-hoc Mann Whitney test, p<0.05). PCA analysis resulted in 72% of explanation of the total variation of the indices by the first and the second components, due to the RAsa, Lsa/ Lo (eigenvector values of 0.84 and 0.41, respectively, PC1) and Lpr/Lo (eigenvector value of 0.91, PC2) ( Figure 3A) . The values of otolith indices of areas A, B and C overlapped while those from area D presented a differentiated pattern. The results of discriminant analysis also conducted to the same diagnostic ( Figure 3B The morphological and morphometric characteristics of the otoliths sagittae reinforce the current definition of the Brazilian stocks of M. hubbsi (VAZ-DOS-SANTOS; SCHWINGEL, 2015). Methodologically, the elimination of the size effect (LOMBARTE; LLEONART, 1993; CARVALHO et al., 2015) and the converging results of the quantitative methods applied (Kruskal-Wallis, PCA, Discriminant Analysis, PERMANOVA) reinforce the present diagnosis. Otoliths may reveal intraspecific variations when the appropriate methods are applied (BOLLES; BEGG, 2000; LEGUÁ et al., 2013; TUSET, 2015) and the morphology and morphometry of the sagittae of M. hubbsi in Brazil shall be added to the set of tools used to differentiate stocks (CADRIN et al., 2014) . Although the samples were not continuous such the adults distribution is, it is reasonable to affirm that there is a unknown degree of mixture, once that reproduction and growth showed variability related to a southward gradient (VAZ-DOS-SANTOS; SCHWINGEL, 2015) .
The differences found between the otoliths of the Southeastern and Southern stocks reflect the distinct environmental and trophic characteristics of the areas where the Argentinian hake grows (NORBIS et al., 1999; LORENZO et al., 2011) . This also happens with other species of Merluccius that, likewise, are distributed throughout large areas (TORRES et al., 2000a; LOMBARTE et al., 2003; KEATING et al., 2014) . On the other hand, the similarity in the otoliths of specimens belonging to the same stock strengthens the identity of the management unit, such that presented by the Southeastern stock in Brazil (current study) and the Patagonian stock in Argentina (TORRES et al., 2000b) .
The Southeastern and Southern stocks of the Argentine hake need fishery management, which has been nonexistent in Brazil (VAZ-DOS-SANTOS; SCHWINGEL, 2015) . In particular, the Southern stock, shared with Uruguay and Argentina, has not been jointly managed, due to political and economic reasons that date back to the extinction of the Comisión Asesora Regional de Pesca para el Atlántico Sudoccidental (CARPAS), a FAO agency that was active until 1974 (VAZ-DOS-SANTOS et al., 2007) . Biologically, the Southern stock shows specific features (HAIMOVICI et al., 1993; LORENZO et al., 2011) due to the environmental characteristics of the area, influenced by the Patos-Mirim Lagoon System and La Plata River outflow. This stock and the Bonaerense stock must be studied jointly by the three countries. Sci. Mar., v. 79, n. 4, p. 409-418, 2015. 
